Effects of systole-specific pericardial pressure increases on coronary flow.
It has been postulated that intrathoracic pressure increases may impair cardiac function by decreasing coronary flow. To determine whether altered coronary flow causes or results from change in cardiac function, we used 14 anesthetized dogs in propranolol-induced heart failure following atrioventricular node ablation. After thoracoabdominal binding, the animals were paced and ventilated at the same frequency, and inspiration was synchronized with cardiac systole, resulting in systole-specific pericardial pressure increases (SSPPI). At SSPPI magnitudes of 15 and 30 mmHg, left atrial transmural pressure decreased and cardiac output increased, whereas decreases in left ventricular end-systolic transmural pressure and myocardial O2 consumption were directly related. Concurrent decreases in coronary sinus flow (CSF) and coronary arteriovenous O2 gradient with SSPPI 15 mmHg indicate autoregulation. However, the arteriovenous O2 gradient remained unaltered with SSPPI 30 mmHg, despite further decrease in CSF. Because the absolute diastolic aortic pressure decreased, a limit may exist for increasing SSPPI above which CSF may be directly affected.